An outline design is presented for a SR-source providing high brilliance VUV/soft X-Rays and high flux hard Xrays based on existing hardware of the BESSY I storage ring, which will be shut down by the end of 1999. Essential features are a 6-cell double bend achromat lattice, with low beta in three of the 6 long straight sections to facilitate the use of superconducting multipole wigglers. Beam optical implications are discussed together with technical modifications of existing hardware and possible operation at 1.0 GeV. A design of a 7.5 T multipole wiggler is given.
INTRODUCTION
The second generation SR-source BESSY I in Berlin, which consists of an 800 MeV storage ring (I] with a full energy injector synchrotron [2], has been used over the last 18 years for a large scientific program in the VUV/soft Xray range. The recent start of user operation of the third generation ring BESSY Il makes it necessary to close down BESSY I by the end of 1999. Based on the available hardware an outline design is presented for a SR-source providing high brilliance VW/soft X-rays as well as high flux hard X-rays from insertion devices [3] . The increasing demand of hard X-rays for structural analysis, protein crystallography, environmental research and many other activities has motivated the present ring concept, which would allow to rejuvenate the old BESSY I ring making use of a large part of the subsystems and hardware components for a versatile SR-source covering the energy range from 10 eV to about 20 keV.
There are two essential modifications of the BESSY I ring which will allow to achieve this important spectral extension: the installation of superconducting 7.5 T multipole wigglers and an upgrade of the beam energy to 1.0 GeV. High field multipole wigglers are best arranged at places of low beta function values in both planes. This will provide for higher flux density of the photon beams, while at the same time keeping the undesirable linear and nonlinear focusing effects of the wiggler small. Further increase in photon energy is achieved by modifying the bending magnets to permit 1.0 GeV operation.
Changing Figure 1 shows a foot print of the new storage ring lay-out.
THE OPTICAL LATTICE
The new optics is based on a 6 cell double bend achromat lattice with alternating high and low beta functions in the straights. For flexible matching of the straight sections a symmetric doublet structure is used in the high p straights, and a symmetric quadruplet structure in the low p sections, 
THE 7.5 T MULTIPOLE WIGGLER
The wigglers are based on the following concept [4]: A one meter long iron yoke has 15 poles (including 2 half poles at the ends) with a period length of 14 cm and a magnetic gap of 20 mm. Each pole is excited by a racetrack shaped coil made from a suitable multifilament NhTi wire in a rectangular copper matrix. The coils have two separate windings to optimize the current with respect to the different critical field at the windings. Fig. 4 presents a vertical cut through the iron yoke showing the beam chamber with a 14 mm vertical aperture and the clamps for prestressing of the whole structure, and a horizontal cut showing the iron poles and the racetrack coils. The complete magnet assembly including the beam chamber is immersed in a liquid He bath.
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HARDWARE MODIFICATIONS
Dipole magnets: To increase the energy from 800 MeV to 1.0 GeV, the dipole field must he increased from 1.5 T to 1.875 T. Reduction of the magnetic gap from 60 mm to 44 mm and narrowing the width of the pole from 190 mm to 90 mm allows to reach this relatively high field keeping the magnetic induction in the yoke at a tolerable level. Field calculations (2-D) indicate that after optimization of the pole profile the field homogeneity is better than 5 ' 10V4 within f 1 5 mm horizontally. The dominant multipole is a sextupole which can he compensated in part by the chromatic sextupoles. Vacuum system: A copper (CuSn2) vacuum chamber based on technology developed at DESY for HERA and DORIS is proposed which offers significant advantage in handling high radiation power densities. The dipole chamher can he fabricated by milling and vacuum brazing. Water cooling channels are brazed at the outside which can also he used for in-situ baking at temperatures up to 15OoC by applying hot water at a pressure of 4.8 bar. A total of 48 ion getter pumps (70 11s) supplemented by Ti suhlimation pumps will he used to obtain a working pressure of 1. lo-' mhar. Injection system: The new topology with the synchrotron inside the storage ring favours horizontal injection, and with the straight section length of 6 m there is sufficient space available to place 4 kickers and a septum magnet in one high straight. With a max. strength of 8 mrad a local injection hump can he produced with a horizontal amplitude of 20 mm. A new transfer line must he built for beam transport from the synchrotron to the injection septum.
RF-system: Thanks to the higher heam energy and the two wigglers the radiated power is significantly enhanced as compared to BESSY I. For a beam current of 700 mA the power radiated in the dipoles and in the wigglers is 34.8 kW and 48.8 kW respectively. A minimum cavity voltage of 300 kV must he provided for a 1.3% energy acceptance, giving a Touschek lifetime of 8 h. With a second DORIStype cavity and two 70 kW rf-transmitters these conditions can he satisfied.
Beside the above modifications it is clear that after nearly 20 years of continuous operation some critical components and subsystems have to he replaced or refurbished. This is particularly true for the control system, the orbit measurement system and some of the power supplies.
